ABsTRACT PuRPOsE: To investigate the effects of a new electrocautery device to provoke endovascular venous thermal injury. METHOds: An experimental endovascular electrocautery was placed inside eight ex-vivo bovine saphenous veins models. Each one was divided in eight segments and progressive intensities of electric energy liberated. The macroscopic and microscopic effects were analyzed. REsuLTs: Forty bovine saphenous veins segments were studied. The higher the electric energy applied the greater the nuclear picnosis and more intense the cytoplasmatic shrinkage and electrocoagulation effects.
Introduction

Symptomatic varicose veins occur in approximately
15% of men and 25% of women and represent a progressive degenerative disease of the vein wall. They may be an important cause of loss of life quality and costs for the health system. Treatment is traditionally accomplished through surgical saphenous vein stripping and tributary phlebectomy 1 . Endovascular therapy liberates thermal energy in the vein lumen causing destruction of its internal layers and interruption of the blood flow.
Radiofrequency
2 and laser 3 thermal ablation are currently used and seem to be associated with reduced risk of complications, allowing patients to resume their everyday life faster. The cost involved is higher than in the conventional surgical treatment, which may limit its use 2-3 .
Thermal energy for vein occlusion was already used in the ancient times. Ember or incandescent metals were applied in the external surface of vessels to interrupt hemorrhages. Such process is still employed by the modern surgeon to perform electrocoagulation of small caliber vases through the utilization of the electric scalpel. External varicose vein electrocoagulation treatment has been described in the past [4] [5] [6] [7] [8] .
Our study addresses the effects of a new experimental electrocautery device to provoke endovascular thermal injury.
With the assistance of a conventional electric scalpel, progressive intensities of electric energy and consequently of heat were liberated inside an ex-vivo bovine saphenous vein model, and its macro and microscopic consequences were verified.
Methods
The research was approved by the Institutional Ethic
Committee for experimental studies. 
Results
Macroscopic aspects
Macroscopic analysis clearly showed a decreased vase diameter in segments III and IV, in which the liberated thermal energy was higher.
The external palpation constantly verified a vessel wall indurations and thickening in these segments but not in I and II, in which the electrical energy applied was lower. After longitudinal vein opening, a whitish discoloration of the intimal layer was observed in the segments III and IV but not in I and II.
There was no macroscopic evidence of vein wall rupture or thermal damage of surrounding tissue layers.
Microscopic aspects
The different venous segments studied during the eight experiments presented a constant pattern of microscopic lesions on the vein wall tissue. The higher the electric energy applied the greater the nuclear picnosis and more intense the cytoplasmatic shrinkage, which suggest electrocoagulation endovascular venous thermal injury (Figure 4 ). No microscopic electrocoagulation effect was found in the adjacent layers in the accomplished experiments.
discussion
The endovascular methods used at the present time in the treatment of varicose veins employ state-of-the art devices and highly expensive catheters.
The final objective is to perform total vein occlusion without causing thermal lesion in adjacent structures. Thus, whichever the method may be, the rigorous control of the liberated energy is essential to achieve high technical success and low complication rates.
It is notorious that endovascular thermal ablation provokes cellular destruction; however, it also leads to a cicatricial 
Conclusion
The experimental endovascular electrocautery device demonstrated to be both macro and microscopically capable of inducing the destruction of the intimal layers of the studied vein model and provoke endovascular thermal injury.
